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:=xe::utive S:Jrnma:ry 

fnergy Midstream 
US Salt 
US Salt#5S 

HR. VERT/LOG INSPECTION i=rNAL REPORT 

On fV.arc:h 24, 20'i 't, Bake:· Atlas, opemting fmm Buckhannon V\FV completed s_ HR Ve1tiiog magnetic- flux 

leakage (f\~FL) casing inspection survey on the !nergy h!tic!stream US Salt US Salt #58. 

P. total o.ndiviciual joints of casing v,,ere identified during the inspection survey. Within this report, the 

rerm "casi11g" is intended to mean the do-wnhole tubu!ars which are the subjeci. of the survey, and whic-h 

may include weH casings, liners or proc!uctton tubing. 

A tota~ o.•meJii loss features e~tceedin~e 20% rep~_rti~g t~resholct ~Nere identified during the-~ R yerti!OQ 

survey. Ofthe.totat me;:af ioss ueatures.were 1dent1neo as mterna! reatures, anc.were tdentmec &s 

extemaf features . 

. ~ totat of.1etat loss features exhibited Jack::ted depths exc:eeding 50% of waH thi:;kness. The maxitmJrT, 

depth among alE metat loss features was--

A total of~eta[ toss features exhibited ERF values exceeding i .0. The maximum ERF among all met2l 

loss features was ... 

This Ftnal Report is intended to serve as an overall summary of the inspectiorc results. The accompanyin~ 

inSight Dat2 CC contains a comprehensive Feature Ust whicrr represents the complete findings of the HP. 

Vertilog. casing sur\!ej'. 
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!nerg;~' Midstream 
us· Salt 
US Salt#58 

HR VERT/LOG ifi.'SPECTION ,c:::INAL REPORT 

\. Job ~nfonnat~on 

Baker Atlas completed a HR Vertiiog Gasing inspection survey on the. inergy Midstream US Salt #58 on 
March 24, 2011. The job parameters are summarizer! in the foHowing well, servics and equipment dat& 
tables. 

-, . ~ . Wei! Data 

The following well data and casing records were provided by representatives of inergy Midstream. 

Table 1. Wei! Data 

Well identification 

Company inergy Midstream 

Well US Salt#58 

Fieid US Salt 

County/Parish Schyler 

State/Province New Yori: 

Country 

API Number 

! Location 

Section ~_N_t;.,_. ___ .:_T_-o_w_n_s_h_iP=-· ___ .L_N_·;_'f·_. ____ _;__R_a_n..::gc..e_ 
I 

i 
i Kelly Bushing 

Drilling Floor 

GroundfSea Floor 

PermanenE Datum is 

! Log Measured From 
~--=-----
~n~ Measured From 

Fluid Fresh Water 

Size Weight 

9.625 in 36.0 lb/ft 

i 

Elevations 

i 0.00 feet 

0.00 feet 

0.00 feet 

•.::'.L. Pennanent Datum Eievation 

__________ M~-~---- _I Height Above Datum __ 

K.B. Height Above Datum 

Borehole information 

Wellhead: Pressure Opsi Well Depth 

Casing Recoro 

Grade I t=rom To 

I J55 O.OG ft 2183.00 ft 
I i i I 

Nff.. 

0.00 feet 

2.00 feet 

0.00 feet 

2170.00 
feet 

Length 

2!83.00 ft 

! ·-~--- _j___ -----------1~--
1 ~ 

I I -------------------'---- ------ ---------~ 

~---
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ine:rgy Midstream 
US Salt 
us· Satt#58 

rtFt liERTILOG iNSPECTION t:::!f\JAL REPOPT 

The 3af:e!" Attas fie~d services 2re summar~:::ed ic the t2ble be!ow. 

iEJJie 2. Service DatE 
-- - -~----~---~~~- -~~~~~~----

Service infmmatio!'t 

; Job Dat& i March 24, 201 i 
f.----~---- ------+----'----

' 
Service Orner ! US597518 

I 
---~~--~------ -- --~-~~---------: 

Recorded By i A. Anderson 

Witnessed By -~--~--- _j~r. Barry r~·10on ~-~~--------~- --~~- -----~-~~ -~ ________ _ 

Service Location Buckhannor, W\f 

Logging infonnation 

Service 
'HVRT-----~--------

------------· --------~ ~-------~-------~~ 

Bottom Logged interval ! 2i 59.20 feet 
--~-~~~---~-----;. ~---- -----~---~--~-------- ---

1 Top logged interva[ ___ i -3.'i3 f_ee_·_~ ---------~---~~---~---~-~~~--~--~--~-------~---~ 
Additiona€ Service~< 1 

----

1 Remarks: 

Thank you for cho::~sing Bakel· Atlas. 
Crew on your location: M. Cutlip, Dave \1\lill. 
JCGR e.5" ran to 2170. 
N/A =not appik::abie. 

:=ngineer's remarks are included above. 
lfliniie no outer casing string is listed on the 
log heading, an outer casing string exists, 
s'ze, weight, and grade unknown. Log depth of bottom 
of this string: H33.75 ft. 
Outer casing string coHars are present on the FL signal 
in some intervais, see 42.64 fc., for exampie. 
Centraizzers are present at the foiiowing depths: 
915:.7'5, i:ll'IS.Ol, 11721LS't, 2083.03, and: 2125.11: ft 

.3. Pressure Caicu~ations 

The following information was· provided by inergy Midstream fm use in pressure caiculations. 

Pressure Caicuiations: 

Inspection Date: March 24. 201.1. 
Job ID: US59751.8 
Report Revis1on: Final 
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~ .4. Equipment Date-

ir:;ergy Midstream 
US Salt 
US Salt#58 

l--fR ~/ERTfLOG· [t\1SP~CI!ON FINAL REPORT 

The following Baker .Atlas equipment assets were utiiiz:ect in ths psn'ormar.ce of tne inspection services. 

Tabfe 3. Equipment Data 

Too! Series Number 

Electronics Series Number 

Interface Panef Series Number 

Calibration Reference Number 

Acquisition Software 

Anaiysis Softwan: 

Inspection Date: March 24. 201.1 
Job ID: US59751.8 
Report Revision: Final 

Equipment Data 

7 tc 9-5/8 inch HRVRT 95 FL-'- 95 0[8 Toof 

Mux:DB 

4921 
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inergy Midstr;;;am 
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US Saft#58 

HR IIERTILCJG fNSPECTION ~"=INA!_ REPORT 

Sedes 49g5 
High Resolution Vertiiog Tool Schematic 

~ 
! 
I 

147 -::~ ['ii';["!-', 

i:.:-~' .. ~J~f:KU~ 
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2.. Cas~ng Conf~guratton 

fner-gy Midstream 
US Salt 
US Salt#58 

l-f:C( VERTILOG ltVSP=CTION FINAL REPORT 

r=or the purpose of this report a casing "segment" refers to an intervaf of casing with c:onsistent phvsi:;a' 
properties and operating parameters. The concept of casing segments is used 'Nithin ths context of this 
report to define casing intervals for the purpose of pressure-based anaii'sis, including burst strength 
analysis and pressur-s ratio caiculations. 

Casing segments with consistent nominal wall thickness (T), extemai diameter (D), maximum allowable 
operating pressure (MAOP), internal design pressure (Pi), and specified minimum yield strength 
(SMYS} are defined as "major" casing segments. 

1\/irL inspection technology aione does not conclusively identify or quantify the parameters which define 
a major casing segment. It is therefore the responsibility of the weli operator to provide the appropriate 
casing specifications in advance of the survey for the purpose of pressure-based anal~·sis and 
reporting. 

che high-resolution MFL technology emplo~ted for this survey may under certain conditions:, provide 
date; which indicates a casing parameter that differs from the operator's reported va!ues. Such 
discrepancies, typicali\' in the form of a suspected weight or grade variation, wiH be. brought to the 
attention of the operator by designating these intervals as "minor" casing segments. A minor segment is 
therefore identified b~' the analyst as a subset of the major casing segment l·eported br the wet' 
operator. 

If the ;::a sing weight or grade of 2. minor segment can be reiiabty ascertained by the anatyst, [t wW be 
noted in the inspection database. However, only the major segment parameters provided and/or 
aoproved by the operator wiH be used for the purpose of pressur&-ba:seo analysis ami reporting. 1-:' ths 
wei! operator subsequently' determines tore-specify a minor casing segment for any reason, it then 
becomes, by definition. a major segmen:, and the data over this interval must be re-interpreted 
a::;:::ordingiy. 

Majo1 casing segments wi!£ be identified and indexed numericaili' (i.e. 'l, 2., 3) OJ' ~ncreasing depth, while 
minor segments witf. be identified with respect to ths major segment ir: whict-; ther occur rt.e. < i, < '~ 

2..: ). 

The major and minor casing segments identified in the course of this surve\1 are summartzeC: in the 
Casing Segment Report (on the accomoanying CD). 

2.2. Externai Casings 

Any interval of casing; positioned coaxially and externai to the primaqr casing undergoing inspection is 
considered to be an "ex:terna! casing" for the purpose of this report. ExtemaG casings do not directly 
affect the pressure-based analysis in the primary casing, so· the presence of one or more external 
casings has no bearing on the determinatior> of major or minor casing segments, as described above. 

External casings can, however, directly affect meta! loss feature sizing O}' altering magnetic interactions 
within the primary casing. Consequently, ali external casing. intervals must be identified and 
compensated for in the course of data analysis. 

Inspection Date: March 24, 20::.::. 
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tnergy Midstreem 
US Salt 
US Salt#5S 

'hs scati ano end positions of aH edema! c;asfngs and majoriminor c;a:sing segments shaH be 1·eportsc:' 

2~ ths logging depth vtheneve: these p8s,Uvns car~ be ~st;abtr deterrnined directtr fr-o~Ti ths i;.s~·e::t~or 

data. in the absence of sufficient log data, ali casing positions wi!i bs anal)!zed ar.ci reportes acco:-din~ 

to ths ce:sing data provided bi' the well operator. 

:~[6 externaJ casings td.entified dur~ng this SUf\ie~\' axe. sumrctart~eci in the :=;-~terr~a! Cc.sirtg Repo1~ (or-~ tr-~s 

accompanying CD). 
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-:. reature List 

fnerqy Midstree.m 
US Salt 
L/S Saft#58 

!-IF=?: \,lERTfLOG !JJS?ECTJON F!hJAi_ REPORT 

c:asing ~features'' ars defined as aH of ths dov/nhote castng components and anoma:Ues [QentffieG Qurft-i~ ths 
inspection surve~~-

Features inciuoe ~omponents reiateC: tc the phrsba\ cor.stru~ion of the wei~. such as collars, oe:forations. 
cemralizers, rer:;airs .. and downhole hardwars. Fsatures a!sc; include individua1 casing anomalies. such as 
metal loss features, mili-retated anomalies, and deformations. 

-:-he "Feature Ust" is simpiy a comprehensive list of aH individua~ casing features idsntifieO: ciuring the 
surver, orga:n~z:ed by their position withi<~ the well. The positior. of any fsature is atwa\'S reportsd as the 
logging depth to the mid-point, or centerline. of each feature. 

The t=eature Summar\' (Table 4, beiow} lists the casing features icientified during the survey, summarized 
by categorr. 

-;-abfs L: Fsaturs Summary 

The :=eature :...is~ (on ths accompanying CO) contains 2'. complete iisting of the feature& tderttifieC: durir.g the 
inspection surver, a nO: serve~ as the database for ali of the. individuai summaries:, rep on:~, a.nC: figure~ 
contained in this Final R.eoor'c. 
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.:: C.:asing Cornponents· 

inergy Midstrsam 
US Salt 
US Saf1#58 

HR VERTILO•? I!VSPEC::TION rifi!A;_ REF:JRI 

The category of "casing components" represents three types of downhoie hardware features which 

c::mtribute to the ph~rsicai make-up and functionality of the welt, and two types of casing anomalies which de 

not fit within the conventional definition of meta! loss features, as described in Section 5. 

Casing components associated with downhole hardware include various mechanical features which 

routinely form part of the wei! construction, such as collars, centralizers, perforations, mandrels and re:Jairs. 

-:-he casing. joints themselves are analyzed separateiy, and are therefore not identified as casing 

"components" for the purpose of this report. 

Casing components also include two types of features associated with casing anomalies which fall outside 

of the conventional metal loss feature definition. These features are mill-related anomalies, which result 

from the casing manufacturing process, and collar anomalies, which are features associated specificaiir 

with the casing collar connections. 

The five types of casing components identified by the survey are c:iescribed and summarized ir, the sections 

below. 

!... ',. Hardware 

Casing hardware is determined to mean anr physical downhole hardware, other than the casing joints 

themselves, which comprise the downhole well casing beiow the log "zero" point, which is typicaliy 

identified as the top of the master valve or casing flange. Wellhead components above the log zero 

point are not considered part of the casing or casing components for the purpose of this report. 

·::asing hardware includes components that serve to connect the casing joints together (e.g., collars}, 

components affixed to the outside of casing (e.g., centralizers, scratchers, clamps), and any dass of 

downhole tools or components which make-up integral to the casing (e.g., mandreis, DV tools, fioat 

collars, casing shoes, safety valves, casing packers). 

Many casing hardware components represent a significant addition of ferromagnetic mater(at, w!1f:;h 

adversely affects the tool's magnetic interactions with the casing body. As a result, metal loss 

anomaiies in the casing body which may occur ir. association with hardwars, for example c:~rrosior: 

under a. centralizer, are not identified or sized as part of the standard analysis. 

inspection Date: Marcr-, 24, 20:L::. 

Job ID: US5975:18 
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fnergy MidstreaJm· 
US S8ft 
L/S Salt #58 

h~R tiERTILOG fNSPECTI(JN FtNAL F=(EPORT 

The Hardwan~ Summary (Tabls 5, below) serves to summariz6 the casing hardware identified during 
the survey by typs. 

Table 5: Hardware Summary 

The Feature Ust (on the accompanying GD} contains a comprehensive listing: of individual casing: 
har9ware components identified during the survey. 

4.2. Pertorations 

Perforations are intervais of the weH casing in which perforations, slotted liners or other means o~ 
communication with the formation are iocated. Analysis of the survey data wilt serve to identify the 
beginning ana end of the perforated intervals, but no attempt is made to ascertain perforation sho7: type, 
density, or phasing. 

Meta! ioss anomalies which may oc::::ur within the perforated intervals are not identified o~ stzeO: as pa~ 
of the standard analysis. 

The Perforated interval Summary (Table 6, beiow) provides a, summary of the perforated interva!s. 
identified during the survey. 

Table 6: Perforated fntervaf Summary 

The Feature List (on the accompanying GD) contains a comprehensive listing of individua~ perforated 
intervals identified during the survey, including thek start: point, end point, and tota~ length. 

Inspection Date: March 24, 2011 
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4.3. Repatc- Interval" 

Energy Midstream 
US Salt 
US Sart#58 

i--fR VERT/LOG i'NSPECT!ON FINAL P:EP'Y'iT 

Repair entecv.ats are segments of the V'JeH that ::ontain exist~ng ca:s~n£ repatrs at the tin"'~s of ths sur\_se~': 

such as an internal c<:sing patch, or other form of repair sleeve. 

f,ny metal loss anomalies which may occur within repair· intervals a1ce not identified or sizeO: as part of 

the standard analysis. 

The Repair Interval Summary (Table 7, beiow) p1·ovides a summary of the repairs identified during the 

survey. 

Table 7: Repair Entervat Summary 

Occurrences Description 
....... ----~R_e_p_a_.i_r~ln_t_e-~-,a-.is-------------------------------------------------------

The Featum List (on the accompanying co; contains a comprehensive listing of individual existinQ 

repair intervals identified during the survey. 

4.4. hl!ilt-reiated Anomalies 

MiH-reiated anomaiies are features in the casing body or weic meta[ resulting. frorn the manufa~turin~ 

orocess. Mm-retated anomalies may be identified, but not sized, aS: par( of the standard analysis. 

flliiE-reiated anomalies are classified in two generat categories: 

i. Manufacturing Anomafi&s: manufacturing anomalies are features of' the manufacturing 

process which occur in the ce.sing fJodv, such as laminations, inciusions, or scabs. 

it. Seam Weld Anomalies: Seam weld anomalies are features of the manufacturing process 

which· occur in the casing· seam weld (if present), such as incompiete fusion or lacf: or 

penetration. 

The Milt-related Anomaiies Summary (fabie 8, below) serves ta summarize the mii;-reiatec' anomaiie2. 

organized by type. 

Table 8: Mill-related Anomalies Summary 

The reature Ust (on the accompanyin~ CD} contains a comprehensive Hsting ofthe mill-related 

anomalies identified during the survey. 
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frrerg}"' Micistraerr; 
US Salt 
US Salt#58 

i=or tne purpose of this report, e2sing "c::lHars" are defined to include an}' mean2 of mechanically 
c:oupling individual joints of c:asing together in & well. CoHars include: conventionaf casing connectior; 
methods utilizing c. short extema! collar, as well as aH types of "flush'. joint conne:::tions. where both the 
mate and female thread5: are integra! tG- the ~asing. 

Co liars are empioyeci to connect i:vt10 joints of casing together, or to connect one enc:i of s )Dint o7 casing 
to an integraf downhole tool, mandre!, or othe~ casing component. Any girth weid occurring beiow the 
maste~ valve o> casing fiange is considered to t>e c. collar, withir this report. 

The HR Vertiiog survey may detect tv.ro types of anomalies associated with the coHars: 

Collar Anomalies: Metal ioss anomalies occurring within the casing body either under the 
cofiar in the case of an external collar, or within the threaded connection intenrai in the cass 
of a flUsh joint cof/ar. 

i:. Make-up Anomafies: Any M,=L coliac signature that deviates. in one or more material res;:Jects 
(e.g_ signature length, ampiitudG, form) from the typical cofiar response in tl1s wef!. Fa:· 
example, a coflar signature witt! an atypicafiy iong "gap" between casing ends may indicats 
cross-threading, insufficient make-up torque, or improper seating, a{{ oF which may be a 
possibis sources of collar leaks. 

Golia; iength is determined according to the length of the MF:... signature, which typicaHy eJcceeds the 
physical dimensions of the colla~ conne:;tion. Since collars contain threads and other compiex meta' 
gain/loss profiles, the capacity of MFL technoiogy to detect and size metat ioss features in the casing 
body may be diminished or eliminated within the collar, depending on ths cohar typs. 

f::. .. c~ordingiy.~ collar anomalies mar bs idenbf(ecL but ars no~ s~zed, a.E part afths. standard ar1atysts. ~:: 
coHar anomaly size is provided, the pertormance specification for anomaly sizing does not appi\·. 

Collar anomaiies identified during the survej' are inciuded ir, the Collar Anomair Summar:,' :Taois S 
beiow), which serves to summarize these features b\' type. 

iabie 9: ::;o!far Anomalies Summary 

The Feature List (on the accompanying CD} contains e comprehensive listing of the cottar anomalies 
and make-uo anomalies identified during ths surve)'. 

Inspection Date: Marcil 24, 201.1 
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Energ'Y Midstream 
US Salt 
US Salt#58 

h/:eLai ios£ fsatures are defined as anan1aHes ~n ths Gasing body in VB"htcr. nrstat has beer. removsc:_ t~/pL::an~ 

22 c. 1·esu!t of corrosion or mechanical damage, such as gouging. 

h.lte;a: loss reatures detecteo during the survey are surnmarized ir, this report b)' the fo!iowing IT;ethocs: 

i. Surface location: according io the surface of origin, either internal or external 

i!. Depth-based: according ta the depth of oenetration 

iV Pressur•3-baseo': according to the effect on remaining stt-r;mgth of the casing 

ll. Feature tyoe: according to a classification based on iength, width, and twail thicknssE. 

v. Joint summary: according to the most severe features identified per individuai casing faint 

Sucfacs Lo~at!on 

The metal loss features detected during the survey ars summarized according to thei1· surface lOCatio:·, 

eitne:· interna! m external, in the Surface Location Summar\' (Tabis iO beiowi. 

Table 10: Surface Location Summa/}/ 

The distribution of metaf ioss features- according to their surface location is iHustrateO: ir, c. serie~ o: 

Surface-Based Histograms (Attachment 5.1). Three histograms are presented: 

Suriace location: aH meta! loss features 

Surface location: internal metal loss features 

• Surface locatiort: extemai meta! loss features 

Tne vertical axis of each histogram corresponds to the log depth, and tne nor~zontal a.J:is corresponds to 

the number of occurrences. !::ach horizontal bar in the histograrr. reoresents the tota! number or 

occurrences within & 40.00 foot interval of the well. 

:::.2 Deptr,-Based Ar.a!ys1s 

The metal loss features identified during the survey are summarized according to their· depth of 

penetration (DOP) in the Meta! Loss Depth-Based Summary (Table I 'i, below). 

The individual metal loss features are summarized in the three columns on the ieft of the tabis 

according to their depth range and surface lo::::atior .. AI! individua~ metaf loss features identified during 

the survey are represented in this section of the summary. 

In the right hanO: column of the tabie, the maximum depth of any metal ioss feature within individual 

joints of casing is summarized. Where more than one meta[ loss feature is contained in & joint only the 

mspection Dace: Ma1·ci: 24, 20.1::. 
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HR \1ERTILOG iNSPECTION FINAL REPORT 

feature with the maJ:imum depth o~ ::;enetratior; is reporteO:, so th.:;t sach ioint oF casing c.ppea's in the 
tabie oniy once. 

Tabfe i ~-: ftliGta! Loss Deptf~·Ba.sed Sumrnarr 

Meta! Loss Depth 

fv1c:ximurr' Depth 

Number of 
Joints 

The distribution of rnetau ioss features within the weH according: to their ms,Kimurr. oeptr, Gf 
oenetration is illustrated ir<. a. series of Maximum Depth Histograms (Attachment E.::.. 't'. Three 
histograms are presented: 

~ Maximum depth: aH metat ioss features 
Maximum depth: intema! meta[ loss features 

• Maximum depth: external metat ioss features 

The vertk;ati axis of each histogram corresponds to the KR. Vertiiog Log deptr .. and. the. 
h2riz:ontal axis corresponds to ths number of oc::urrences. Each horizontal bac in the
histogram r-:lpresents the tota\ number of occurrences within a 40.00 foot interval of thEe wei! 

5 .2.2. Depth Range 

The distribution of metat loss features within the weH according to their depth range is 
illustrated in a series of Depth Range Histograms (Attachment 5.2.2}. Four histogram~ are 
presented: 

~. AIU meta~ ioss features (all reported depths) 
Meta~ loss features with 20% :::; depth < 50% 

c Meta! loss features with 50% :::; depth < 80% 
c Meta! loss features with depth 2: 80% 

The vertica! axis of each histogram corresponds to the HR Vertiiog Log depth. and the 
horizontal axis corresponds to the number of occurrences. Each horizontal bar in the 
histogram represents the tota~ number of occurrences within a 40.00 foot interval of the welL .... 

8
=HES 
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5.2.3. Severity Ust and Feature Lo:::ation Sheets 

The Depth-Based Severity Report (Attachment 5.2..3} lists the 5 most severe metal ioss 

features detected during the survey, according to their depth of penetration. 

In order to help facilitate the location and recovery of these features in the field, the Depth

Based Severity Report includes a Feature Location Sheet for each feature listed. 

The Feature Location Sheets includes a description of each feature, and a schematic 

diagram that indicates a) the feature with respect to casing joint number and depth in the well 

b) the feature location within the specified casing joint, and c} the joint location with respect to 

adjacent joints. 

5.3. Pressure-Based Analysis 

Pressure-sentenced ratios are non-dimensional terms which help operators assess ths severiti' of 

metal loss features detected during the survey. 

This report determines the Estimated Repair Factor (ERF) on the basis of operating pressures and 

meta! loss feature assessment methods selected by the operator, and identified in Section "L .2 of this 

report. The ERF is calculated as follows; 

Where; 

ERF = PfPsate 

P = MAOP, MOP, or other Operator selected pressure vaiue, a nO: 

Psare =the safe operating pressure as calculated by the meta[ loss features 

assessment method selectee :JY the Operator (e.g. B31G, Modified B31G, 

Effective Area) 

The ERF Summary is presented in Tabie 12, below. 

Table 12: ERF Summary 

Occurrences 

5.3. '\. Pressure-Sentenced Plot 

ERFVaiues 
Number of 

Joints 

The pressure-sentenced plot graphically displays all metal loss features within each majo:· 

segment on the basis of feature length (x-axis) and depth (v-axis). The reference line on the 
, r~ii'll 
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piot corresponds tc an EKF equa~ to .. ~.G. kftetat ios~. features v:Etr: E. ca~cuijated t:R.t= greater 
than~ .0 piot above the reference line. 

Thts report cDntains one pressure-sentenced piot for each major pipeiins segment defined br 
the operator. The <.raiue for pipeline e)d:emal diameter, G, is a:ssumed to be ccmstant 
throughout sach :najor segment. 

?ressure-Sentenced Plots are presented in Attachment 5 .3. 'i. 

5.3.2.. Pressure-Based Histograms 

The distribution of meta! loss features within the well, accordina ta their effect on remair.ino 
strength, is iHustrateci in a series of Pressure-Based Histogram'S (Attachment 5.3.21. Four~ 
histograms are presented: 

Aft meta! loss features 
~ Meta! toss features with ERF < 0.8 
.. Metal loss features with C.8 :> E:RF < "l.G 

Metaf loss features with ERt= <::: ~ . 0 

The verticai axis of each histogram corresponds to the HR Vertiiog tog depth, and ths 
horizontal axis corresponds to the number of occurrences:. Each hortzonta~ ba: in the 
h:stog;-am represents the tota\ number of occurrences withir, s 40.00 foot interlfal of th6 'Nel:. 

Severity ~ist and Feature Locat[or, Sheets 

-:-ne Pressure-Based Severity Report (Attachment 5.2.3} iists the 5 most severe metal toss: 
features detected during the survey according to thei~ Estimated Repafc Facto: (ERF). 

ln order tc hetc; facilitate the location ana recovery ofthese features tn the f1elc, ths Pressure
Based Severit)' Report includes a Feature location Sheet for each feature !isteC:. 

The Feature Location Sheets includes a description of each feature, and 2 schematic 
diagram that indicates: a} the feature with respect to casing joint number and depth in the 
well; b} the feature ~ocation within the specified casing joint, and; ::::1 the joint location with 
respect tc ad~acent joints. 

5.4. Feature Type 

Feature type is a classification system that serves to group metat loss features within one of seven 
geometric categories. Feature Type classifies features according to thek estimated length and. width as 
a function of casing body' waH thickness ("t"), as iHustrated in the graphic, beiow. 

Inspection Date: March 24-, 20i:l. 
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I J !' .~t,1 ,) ~ 
j 'Ji ~ i / / ''--~--G-en-e-ra_l ___ ::::>"" _________ _ 

, f/ PJ!ll~IGroovmg 
:JI~. 

1\oo al Slotting J P1nholet 
0 0~' ----~,--------------,~. ---------s----------------~10 

f-./ret a! Loss Length (A) 

·lf(wall tlw::kness) < 0.4 rn then~= 0 4, else A= wall thickness 

Metal Loss Feature Type graphic adapted from the Pipeline Operators Forum [POFj 
lliietal Loss DefinWons 

!he Feature Type Summary (Table '!3 betow) serves to summarize ali metal loss features identified 
during the survey according to type. 

Tabis 13: Feature Type Summary 

Occurrences 

The distribution of metal loss Dl' feature type is graphicaliy illustrated in the Feature Type Plot 
(Attachment 5.4). 

5.5. Joint Summary 

The joint Summary represents a comprehensive list of the individual joints of casing in the well. By 
convention, joint numbering starts from the surfacs, or top iogged interva[, and increments with 
increasing weH depth. 
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The Joint Summary uniqueli' identifie2 sa:::h joint by joint number, start!enc depth, length, :::a:sing wsight 
and grads. Ths mi:i-point c;e ce01teriins. of the uphole and downnoie :::oHars: serves tc icientii\· e-,s sts.:-t 
and end po;nt cf c. ~a sing joint. 

The. Jo~nt Summarr addrticnaHr describes the c:on::Htion of each joint in terrns of ths maxirnLHTt rneta! 
!ass. fsat~re D-JP, and minirtturr, R.PR_. The tncHviduat fsatun~ nu:nbs:-- c::ssoG;ateC: vifnt-.. th7 r·ne:;~tr:luT .. 
DO? and minimum RPR is indicated. 

A Joint Ctassifi:::ation is: assigned to each joint pe< the wei; operators' :::onvention based or; maximum 
DDP per joint. 

The Joint Classification (Tabie i4. beiow) serves: to summarizs the casing joints by maximum metal 
ioss feature DQP. 

iable 14: Join~ ~iassificatioc 

,-------------,-·------------------ - ---· ---------
Occu~nces Description 

==- Ciass 4 {6C"k - 10C!%) 

~--T_o_ta_l ___________________________________________________________ ___ 

The Joint Summary Reoort ton the ac::::ompan\(ing CD) contains 2 c:omprehensive iistin£ of tne: c:asir~Q 
j~inis identified durtnQ th6 SlClley·. 
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3)'Stern Qualification and Quality· Contra: 

6.!. System Qua@cation 

/~R VERT/LOG iii!SPECTION FINAL REPORI 

The HR Vertilog system used to acquire and analyze the magnetic fiw: leakage casing inspection datc. 

and generate this report is a part of Baker Hughes/Baker Atlas Pipe Evaluation Services. Baker Atlas is 

&. recogo~z:eO: industry leader in the field of downhole casing inspection techno~ogy, and provides rviF:.. 

casing inspection services utilizing the Vertiiog, Digital Vertiiog, MicroVertilog and HR Vertilog series 

tools on a giobai basis. 

The personnet and equipment used to pertorm this HR Vertilog inspection survey and anaiyze the 

results have been qualified according to the Baker Atlas HR Vertiiog inspection Systems Qualifications 

(SC 501). 

The complete HR Vertiiog performance specifications are contained in the HR Vertilog Performance 

Specification (document PS 501). 

e.2.. Best Efforts 

All opinion£, interpretations, and analysis provided in this report or in connection with this survey are 

orovided to the well operators on a "best efforts" basis. I~ remains as the soie responsibility of the wei' 

operator to use the information contained in this report to draw their own conclusions regarding the 

conditio!! of the casing, and to undertake appropriate actions to ensure the wells ongoing safety, ::asin~ 

integrity and fitness for purposs. 

!r; the course of analyzing the survey data and producing this report, Baker Atlas Data Analysts have 

provided the well ooerator with interpretations based on their experience and judgment, but always 

within the limits of the inspection technologies employed, and the downhole operating conditions 

encountered. Since all MFL interpretations and analyses are opinions based on inferences from 

eie:;tri~al, magnetic, and other indirect measurements, the accuracy or compieteness of any 

interpretation is not, and can not be, guaranteed. 

e.2. Anaiysi: Quality Contra! 

The data in this report was processed in accordance with written work instruction InSight HR Vertilog 

Anaiysis (document Wi 501}, the purpose of which is tc ensurs the ongoing consistency, integrity, and 

quality control over the HR Vertilog analysis process. 

6.4 Continuous Process improvement 

The !nSight™ HR Vertiiog analysis software incorporates various technologies to identify and size 

meta\ 1oss features, including a system of supervised learning that relies on known input from iarge

scale calibration defect sets, magnetic FEA, and recovered casing defects. 

Conseauently, inSight™ has the capacity to integrate inspection data with recovered metal loss feature 

dimensions obtained from reliable sources. Such data may include properly identified and procured 

feature rubbings, dimensioned sketches, scaled photos, iaser scans, x-ray, or casing samples. 
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We invite you to participate in our Continuous Process improvement program by cor1tacting one of ths 
Baker Atlas representatives iisteci below. Date: from }'Our recovered casing wiH be used to help e}:panci 
the understanding of MFL- defect interactions, improve ana!)'Sis processes, ana: optimize featurs-s;zing 
capabilities. 

Don Vogtsberger 
Pipe Evaluation Manager 
Baker Atias 
2397 Traversefieid Drive 
Traverse City, Michigan 49636 
(231) 935-1585 ext t 16 
Don. Vogtsberger@bakerat!as .com 

Bruce (3frreH 
V 0 information T echnoiogy 
Microiine Technoiomr Corporatior> 
2397 Traversefield Drive 
Traverse City. Michigan 49686 
(231 ) 935-1585 ext 'i 03 
bigirrell@mbrolinetc.com 
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Casing Segment Report lnergy Midstream 
US Salt 

US Salt#58 

Identifier Start Log Position Stop Log Position Diameter Wall Thickness Weight Type Grade SMYS MOP Design Factor 
lfeatl ___ ~{feell _ (lnchQIL__ (inches) _ (lblftl lksl} _..uiP~s:!.!ll ______ _ 

1 -313 -- 2159.2 9.625 0.352 36 Seamless API J55 55 1000 ·~1----

Inspection Date: 03-24-2011 
Report Date: 03-27-2011 

1 of 1 



External Casings 

Start Log Position 
{feet! 
-3.13 

lnergy Midstream 
US Saii 

US Salt#58 
Stop Log Position 

{feet) 

Diameter 
{inches) 

163.75 

Inspection Date: 03-24-2011 
Report Date: 03-27-2011 

Wall Thickness 
(inches) 

Weight 
(ib/ft) 

1 of 1 





Field: US Salt 

VI! eli: US Salt #58 

Inspection Date: 03-24-2011 

Report Date: 03-27-2011 

Attachment 5.1 - Surface Based Histograms 

Baker Atlas 



Company: 

Field: 

Wet!: 

Attachment 5.2.1 -Maximum Depth Histograms 
inergy Midstream 

US Salt 

US Salt#58 

Inspection Date: 03-24-2011 

Report Date: 03-27-2011 

Baker Atlas 



Company: 

Field: 

Well: 

lnspec~ion Date: 

Report Date: 

lnergy Midstream 

US Salt 

US Salt#58 

03-24-2011 

03-2/-2011 

Attachment 5.2.2- Depth Range 

Baker Atlas 

(0 < d <= 100%) ( 20% <= d < 50%) (50%<= d < 80%) (d >= 80%) 



Attachment 5.3.2- Pressure Based Histograms 
Company: lnergy Midstream 

Field: US Salt 
Well: US Salt #58 

Inspection Date: 

Report Date: 

03-24-2011 

03-27-2011 

Baker Atlas 

All ERF (ERF < 0.80) (0.80 <= ERF < 1.00) (ERF >= 1.00) 



Con1p2nv: 

Fieicl: 

V\/e!l: 

ltl6!"9Y Midstr·a2n1 

US Salt 

US Sctt#58 
03-24--20'1 't 

03-27-20'"1 1 
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